Studies on responsiveness of hepatoma cells to catecholamines. V. Loss of adrenergic response of glycogen phosphorylase in rat ascites hepatoma AH130 cells.
The beta-adrenoceptor-cyclic adenosine monophosphate (AMP) dependent glycogenolytic cascade was examined in normal rat hepatocytes and rat ascites hepatoma AH130 cells. The cyclic AMP content in AH130 cells was half of that in normal hepatocytes, and the cyclic AMP levels in both kinds of cells were clearly increased by isoproterenol (IPN). Cyclic AMP-dependent protein kinase activity was higher in AH130 cells than in normal hepatocytes. Phosphorylase kinase activities in 10000 x g supernatant of normal hepatocytes and AH130 cells were also increased in the presence of cyclic AMP. Phosphorylase a activities in the supernatant of both kinds of cells gradually decreased during incubation with 40 mM glucose at 37 degrees C, and the enzyme activity of normal hepatocytes was completely restored by the addition of Mg2(+)-adenosine triphosphate (ATP), but in the case of the hepatoma cells the recovery was small. The decreased phosphorylase a activity in the hepatoma cells was increased by additional glycogen but did not exceed the level before the incubation. In the case of normal hepatocytes it was not affected by glycogen. This indicates that glycogen contained in the cells influences the activation of phosphorylase; the glycogen content in AH130 cells was far less than in normal hepatocytes. On the other hand, when intact cells were incubated with a high concentration of glucose, phosphorylase a activity in the homogenate of normal hepatocytes was decreased and could be restored by IPN and dibutyryl cyclic AMP, but the enzyme activity in the homogenate of AH130 cells was very low and hardly changed after the incubation and treatment with these agents.(ABSTRACT TRUNCATED AT 250 WORDS)